. Total Emissions of major pollutants within China in a typical workday of each season. Unit for CO is billion moles/day. Unit for NOx, VOCs, SO2, and NH3 is Mmoles/day. Unit for EC, OC, and PM2.5 is kton/day. SD is the standard deviation between the four inventories. Based on the weekly profiles used, the weekend day has ~30% emissions compared to workday of each season, and the relative differences among different inventories do not change. Table S3 . Comparison of the data-withholding ensemble prediction of PM2.5 and O3-1h at each city with predictions of individual inventories. The ensemble predictions at each city are calculated by using the data in the other 59 cities (i.e., withholding the data at that city) to determine the ensemble weighting factors. Symbol '×' indicates the ensemble prediction performance is better than the performance of a specific inventory (i.e., both MFB (MNB) and MFE (MNE) values are smaller for PM2.5 (O3-1h)); otherwise symbol '-' indicates the ensemble prediction performance is worse. Figure S1 . Comparison of predicted O3-1h concentration in different months in different regions. 
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PM2.5 O3-1h City MEIC SOE EDGAR REAS2 MEIC SOE EDGAR REAS2 Shijiazhuang × × × - × × × × Baoding - × × - - - - × Handan × × × - × × × × Hengshui × × × - - - - - Tangshan - - × × - × - - Jinan × × × × - - - - Langfang - × × × × × × × Xi'an × - × × × × × × Zhenzhou - × - - × - × × Tianjing × × × × - × - - Wuhan - - - - × × × × Cangzhou × × × × - × - - Beijing × × - × × × × × Chendu × - × × - - - - Wulumuqi × - × - × - × × Hefei - - × - × - × × Huai'an × × × × - - - - Changsha - × - - × × × × Wuxi × × × × - - - - Harbin - × - × × × × × Nanjing - - - - × × × × Xuzhou - - - - - - - - Taiyuan × × × × - - - × Huzhou × × × - × × × × Shenyang - - - - × × × × Yangzhou - - - - × × × × Suqian - - - - × × × × Nantong × × × - × × × × Changchun - × × × - - - - Nanchang - - - × × × × × Jinghua × × × - × × × × Lianyungang - × × - × - × × Lanzhou × × - × × × × × Suzhou - - - × - × - × Jiaxing × × - - × - × × Quzhou × × - × × × × × Shaoxing × × × × - - - - Hangzhou × × × × × × × × Qinghuangdao - × × × × × × × Chongqing - - - - × × × × Xining × × - × - - - - Qingdao - - - - × × × × Shanghai × × × - × × × × Huhehaote - × × × × × × × Wenzhou × × - - × × × × Nanning × × × × - - - - Taizhou - - - - - × - × Guangzhou × - - × × - × × Chende × × × - - - - - Dalian × × × × - - - - Guiyang - × - - - - - - Lishui × × - - × × × × Yinchuan × - × × × × × × Shenzhen × - - × × × × × Zhuhai × × × × × × × × Kunming × × × × - - - - Fuzhou × × × × × × × × Zhoushan × × × × × × × × Lasa × × × × × × × × Haikou × - × - × × × ×
